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(54) METHOD FOR PRODUCING HONEYCOMB CATALYST 
(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress clogging of 
cell passages when coating layers of a large coating 
weight are formed at a time by preventing flowage of 
slurry when excess slurry is remoyed, 
SOLUTION: When the flow rate, temperature, relative 
humidity and passing time of air passing through cell 
passages are represented by V (m/sec), T (K), H (%) 
and t (sec), respectively, air is passed under 
conditions which satisfy both the formulae, Vxfe- 
3,750+1, 250x1n(H) and 375-20x1 n(100-H)^T. Since 
the degree of drying of slurry sticking to cell walls is 
made optimum, flowage due to air pressure is 
prevented. 
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* NOTICES * 

JPO and NCIPI are not. responsible for any 
damages caused by the use of this transla'blon . 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The drainage system slurry which uses oxide support powder as a principal component is 
made to adhere to the cell wall of the support base material of a honeycomb configuration with two 
or more eel paths. Dry the slurry which adhered to the cell wall while circulating air and removing 
the excessive slurry in this eel path, and it calcinates after that. The amount of coats is per volume of 
1 1. of this support base material. It is the manufacture approach of the honeycomb catalyst which 
forms a coat layer 240g or more. The manufacture approach of the honeycomb catalyst characterized 
by satisfying both following the (1) type and (2) types in the rate of flow of this air when V 
(m/second) and temperature are set to T (K) and H and (%) and circulation time amount are set to t 
(second) for relative humidity. 
Vxt>=-3750+1250xhi (H) .. (1) 
375-20xto(100-H) <=T .. (2) 

[Claim 2] Said relative humidity H is 70% or less and said temperature T. Said circulation time 
amoxmt t is 273K or more and the manufacture approach of the honeycomb catalyst according to 
claim 1 which are 3-120 seconds. 

[Claim 3] Said relative humidity H is the manufacture approach of the honeycomb catalyst according 
to claim 2 which is 40% or less. 

[Claim 4] Said temperature T The manufacture approach of the honeycomb catalyst according to 
claim 2 which are 293K or more. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[Field of the Invention] This invention relates to the manufacture approach of the honeycomb 
catalyst which can form in homogeneity the coat layer which consists of oxide support powder in 
detail by the wash coat method about the manufacture approach of the honeycomb catalyst used for 
the catalyst for emission gas purification of an automobile etc. 

[Description of the Prior Art] HC, CO, and NOx in [ the purpose of reduction of environmental 
pollution in recent years to ] exhaust gas etc. — in order to remove harmful matter, various kinds of 
catalysts for emission gas purification are carried in the exhaust air system of an automobile. This 
catalyst for emission gas purification is made into the honeycomb configuration with many eel paths 
in order to raise a touch area with exhaust gas. In order to manufacture the catalyst for emission gas 
piuification of such a honeycomb configuration, the support base material of a honeycomb 
configuration is first formed with shaping from heat-resistant ceramics, such as cordierite. Or the 
corrugated plate and plate which consist of a metalhc foil are woimd in the shape of a roll in piles, 
and the support base material of a honeycomb configuration is formed. And the slurry which made 
water distribute oxide support powder and binders, such as an alimiina, is prepared, and after making 
it adhere to the cell wall of a support base material, a coat layer is formed by the wash coat method 
dried and calcinated. Noble-metals drug solutions, such as a nitrate, are infiltrated into a coat layer 
after that, it is dried and calcinated, and noble metals are supported. Moreover, the catalyst powder 
which made oxide support powder, such as alumina powder, support noble metals beforehand is 
prepared, and there is also the approach of slurring it and forming a coat layer. In order to carry out 
the wash coat of the sliury, the appro£ich of circulating a slurry to a support base material and 
blowing off an excessive slurry is in use. However, by this approach, especially when the viscosity 
of a slurry is high, there is a problem that a eel path carries out blinding by the slurry. Then, after 
being immersed into a slurry and pulling up, spraying the compressed air from the opening end face 
of the eel path of a support base material, or drawing in with negative pressure from an opening end 
face, and removing an excessive slurry is performed. Moreover, in order to support noble metals, 
after infiltrating into a coat layer or oxide support powder the adsorption supporting method which a 
noble-metals drug solution is contacted to a coat layer or oxide support powder, and is supported by 
adsorption, or a noble-metals drug solution, the sinldng-in supporting method which a solvent is 
evaporated and is supported is learned. However, in case an excessive slurry is removed behind a 
wash coat, in order tiiat a slimy may flow the inside of a eel path with a wind pressure, the problem 
that dispersion arises is in the thickness of a coat layer. This problem is remarkable to form a coat 
layer thickly especially. For example, the catalyst for emission gas purification which formed the 
hydrocarbon adsorption layer which turns into a lower layer from zeoUte powder etc., and formed 
the three way component catalyst layer which supported platiniun to the alumina at the upper layer is 
known. According to this catalyst for emission gas purification, a hydrocarbon adsorption layer is 
adsorbed in the hydrocarbon in exhaust gas, after exhaust gas temperature rises and a three way 
component catalyst is activated, the hydrocarbon currently adsorbed secedes from a hydrocarbon 
adsorption layer, and oxidation piuification is carried out with a three way component catalyst in the 
low-temperature region where three way component catalysts, such as the time of starting, have not 
reached activation temperature. Therefore, there is an advantage that the purification activity in the 
low-temperature regions at the time of starting etc. improves. Per forming [ 11. ] a coat layer with 
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many [ constitutionally ] amounts of coats with such a catalyst for emission gas purification of the 
two-layer structure, for example, a support base material. To form a coat layer 240g or more may be 
desired. However, when many coat layers were formed in this way, and the wash coat of many 
slurries was carried out at once, and removing an excessive slurry, there was a problem that a slurry 
flows the inside of a eel path, the coat layer of the downstream became thick, a eel path became 
narrow, and a pressure loss increased with a wind pressure. Then, making viscosity of a slurry low 
and lessening the amount which adheres at once is performed. If it does in this way, the slurry 
volume which flows with a wind pressure also decreases, and a comparatively xmiform coat layer can 
be formed. However, it is necessary to carry out for forming the coat layer of desired thickness in 
this case by repeating a wash coat and desiccation / baking process two or more times, and there is a 
problem that a man day becomes great in it. 

[Problem(s) to be Solved by the Invention] This invention is made in view of such a situation, and it 
aims at controlling the blinding of the eel path at the time of forming a coat layer with many amounts 
of coats at once. 

[Means for Solving the Problem] The description of the manufacture approach of the honeycomb 
catalyst of this invention which solves the above-mentioned technical problem The drainage system 
slurry which uses oxide support powder as a principal component is made to adhere to the cell wall 
of the support base material of a honeycomb configuration with two or more eel paths. Dry the slurry 
which adhered to the cell wall while circulating air and removing the excessive slurry in the eel path, 
and it calcinates after that. The amount of coats is per volume of 1 1. of this support base material. It 
is the manufacture approach of the honeycomb catalyst which forms a coat layer 240g or more. It is 
characterized by satisfying both following the (1) type and (2) types in the rate of flow of air, when 
V (m/second) and temperature are set to T (K) and circulation time amoimt of H, and (%) and air is 
set to t (second) for relative humidity. 
Vxt>=-3750+1250xhi (H) (1) 
375-20xhi(100-H) <=T ., (2) 

Relative himiidity H is 70% or less and temperature T. As for 273K or more and the circulation time 
amount t, it is desirable that they are 3-120 seconds. Moreover, it is still more desirable that it is 
40% or less, and relative humidity H is temperature T. It is still more desirable that they are 293K or 
more. 

[Embodiment of the Invention] By the manufacture approach of the honeycomb catalyst of this 
invention, air is circulated in a eel path on the conditions with which it is satisfied of both the above- 
mentioned (1) formula and (2) types in the rate of flow when V (m/second) and temperature are set 
to T (K) and H and (%) and circulation time amount are set to t (second) for relative himiidity. It 
becomes possible for the moistxu-e content taken fi-om the slurry which adhered to the cell wall by 
this to become the optimal, and to be able to make the rate of blinding of the eel path by flow of a 
slurry into 4% or less, and to form the coat layer of desired thickness on a wash coat once. In the 
above-mentioned (1) formula, when the value of Vxt is smaller than the value of -3750+1250xln(H), 
since the air content which circulates compared with the moisture content which should be taken 
fi-om a slurry decreases and a desiccation degree becomes late, a slurry will flow and the rate of 
blinding will exceed 4%. moreover, it sets at an above-mentioned (2) ceremony — if the value of 
375-20xln (100-H) becomes smaller than T, since the moisture content with which there are too 
many moisture contents in the circulating air, and they are taken firom a slurry decreases and a 
desiccation degree becomes late, a slurry will flow and the rate of blinding will exceed 4%. The 
above-mentioned (1) formula and (2) types are the foUowings, and were made and drawn. The rate 
of blinding of a eel path when changing various each factors of V, T, H, and t first, and removing the 
excessive slurry in a eel path was measured, respectively. When two or more obtained data were 
analyzed, as a result of taking Vxt (circulation air content) along an axis of ordinate, taking H (air 
humidity) along an axis of abscissa and plotting the rate of blinding, it became clear that the 
logarithm of the rate of blinding can be approximated by the linear expression which made both 
factors the variable. And the formula (1) fi'om which the rate of blinding becomes 4% or less was 
drawn. Moreover, since the force of taking moisture fi-om the slurry adhering to a cell wall is 
proportional to the capacity by which moisture can enter into the circulating air, it is proportional to 
100-H. And the amoimt of saturated steam of the circulating air is proportional to the logarithm of 
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absolute temperature mostly. (2) types from which the rate of blinding becomes 4% or less were 
drawn using this principle and the actually obtained above-mentioned data. Therefore, by 
considering as the conditions with which are satisfied of both the above-mentioned (1) formula and 
(2) types, the moisture content which the circulating air takes from the slxury in a eel path increases. 
Therefore, since it is controlled that dry the slurry adhering to a cell wall promptly, viscosity rises, 
and a slurry flows with a wind pressure, it can make the rate of blinding of a eel path 4% or less. 
This invention is not restricted to especially the component of a slurry, but can use the slurry which 
uses oxide support powder as a principal component, and makes water a dispersion medium. The 
simple substance or two or more sorts of multiple oxides which are chosen from aluminum 203, 
Si02, Zr02, Ti02 and Ce02, a zeolite, etc. as oxide support can be used. The catalyst metal may be 
beforehand supported by this oxide support powder. Moreover, it is also the same as usual that 
binder components, such as alumina sol, an aluminiimi nitrate, a silica sol, and a zirconia sol, are 
added. As for the viscosity of a slurry, it is desirable to consider as 5 - 500 mPa-s. If viscosity is 
lower than this range, the slurry volume which adheres to a cell wall at the time of a wash coat will 
decrease, and the effectiveness of this invention will not be acquired. Moreover, if viscosity becomes 
higher than this range, the slurry from which there is too much slurry volume which adheres to a cell 
wall at the time of a wash coat, and it is removed by the wind pressure will increase, and a man day 
with it will occur. [ the bad yield and ] [ useless ] In order to make a slxirry adhere to the cell wall of 
the support base material of a honeycomb configuration, it can carry out by it being immersed and 
pulling up a support base material in a slurry, as usual. Or the end side of support may be dipped into 
a slurry, and it may draw in from an other end side, and may be filled up with a slurry in a eel path. 
Moreover, in order to circulate air and to remove an excessive slurry in a eel path, the compressed air 
may be supplied in a eel path from the end side of a support base material, and you may draw in with 
negative pressure from an other end side side. An excessive slurry is removed from a eel path by 
this, and the sliury of predetermined thickness adheres and remains in a cell wall. And the slurry 
adhering to a cell wall dries by circulating air fiarther, viscosity rises, and a flow by the wind pressure 
is prevented. The rate of flow (V) of the circulating air has the desirable range of l-30ni/second. If it 
will become difficult to remove an excessive slurry if the rate of flow is smaller than this, and the 
rate of flow becomes large from this, it will be removed to a required slurry and the amount of coats 
will fall. Moreover, as for the relative humidity (H) of the circulating air, considering as 70% or less 
is desirable, and it is desirable that it is especially 40% or less. If relative humidity (H) exceeds 70%, 
in order that desiccation of a slurry may be extremely overdue, it becomes easy to flow by the wind 
pressure, and is easy to generate blinding. Furthermore, as for the temperature (T) of the circulating 
air, it is indispensable that it is more than the melting point of water, and it is desirable that it is more 
than 20 degree C (293K). And the circulation time amount (t) of air has the desirable range for 3 - 
120 seconds- The slurry which should be removed if circulation time amount (t) is short remains in a 
eel path, and blinding arises. Moreover, if circulation time amount (t) is too long, it will be removed 
to a required slurry and the amount of coats will become low. You may calcinate, after calcinating as 
it is, supplying hot blast, after the slurry adhering to a cell wall dried to some extent, and making it 
dry fiirther. Baking conditions It is about 5-120 minutes at 200 to 700 degree C. Thereby, a coat 
layer is formed. When a catalyst metal is not contained in a coat layer, a catalyst metal is supported 
next and it considers as a desired honeycomb catalyst. It can choose from base metal, such as noble 
metals, such as Pt, Rh, Pd, and Ir, or Co, Cr, Mo, Fe, as a catalyst metal, and can be supported as 
usual using drug solutions, such as the nitrate. Moreover, NOx, such as alkali metal and alkaline 
earth metal Occlusion material may be supported. 

[Example] Hereafter, an example explains this invention concretely. The support base material of the 
honeycomb configuration which consists of cordierite was prepared. This support base material is a 
diameter. lOOrrnn, die length Nothing and its volume are 1.1 8L about the approximate circle column 
configuration of 150mm. moreover, two or more eels — respectively — a cross-section square — 
nothing and eel consistency 600 eels / in2 it is . On the other hand, it is alumina powder. The 1 00 
weight sections, the alumina sol (aluminimi 203 is 10 % of the weight) 100 weight section, and the 
distilled water 50 weight section were mixed, the ball mill distributed, and the slurry was prepared. 
The viscosity of a slimy is 200 mPa-s and the mean particle diameter of alumina powder is 5 
micrometers. The above-mentioned support base material was set in the aspirator, the above- 
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mentioned slurry was slushed from the base material upper limit side, and it drew in from the base 
material lower limit side. At this time, suction removal of the excessive slimy in a eel path was 
carried out, and in the eel path, it adjusted so that air might circulate by the rate of flow of V= 15 
m/s. and the ambient atmosphere by the side of an other end side ~ constant temperature — it 
considered as the air of constant humidity, and the temperature of air was fixed 25 degrees C (T= 
298K), and the experiment which removes the excessive slurry in a eel path for two factors of the 
relative humidity (H) of air and suction time amount (t) as various levels was conducted, after that it 
dries at 250 degrees C for 1 hour — it calcinated at 500 degree C for 1 hour, and the coat layer was 
formed, respectively. The weight of the obtained coat layer was measured, respectively and the 
amount of coats of per support base material IL was computed. Moreover, although blinding was 
carried out among two or more eel paths, the number was counted, and the rate of blinding was 
computed. The obtained result is arranged and it is shown in drawing 1 . the relative humidity (H) of 
the air which suction time amoimt (t) is taken [ air ] along an axis of ordinate, and circulates an axis 
of abscissa in drawing 1 — taking — etc. — coat [ **** / blinding ] **** is shown. The relative 
humidity (H) of air is suction time amount at 70% or more (t). If it does not lengthen with 100 
seconds or more, it tums out that it is difficult to make the rate of blinding into 4% or less, and 40% 
or less, then suction time amoxmt (t) also understand that the relative humidity (H) of air can consider 
as 4% or less for the rate of blinding in a short time for 80 or less seconds, and the thing for which 
suction time amount (t) is adjusted in 3 - 120 seconds according to relative humidity (H) — the rate 
of blinding ~ 4% or less — it can carry out — and — It is clear that the amount's [ 220 or more g/L 
and ] of coats it can do mostly. And when blinding ****, such as 4 etc.% or less, are approximated 
by the logarithmic function and the rate of blinding approximates an axis of ordinate by the air 
content which appUed the rate of flow (V) to suction time amoimt (t), as for blinding ****, such as 4. 
etc.%, the rate of blinding is expressed as 15xt=-3750+1250xln(H). Therefore, as for blinding ♦***, 
such as 4 etc.% or less, the rate of blinding is expressed with 15xt>=-3750+1250xbi(H). Again 375- 
20xbi(100-H) <=T is also materialized. Therefore, by circulating air on the conditions with which 
are satisfied of both the aforementioned (1) formula and (2) types, the rate of blinding can be 
controlled to 4% or less, and it is the amoimt of coats. In 220 or more g/L and a pan They are 240 or 
more g/L. 

[Effect of the Invention] That is, according to the manufacture approach of the honeycomb catalyst 
of this invention, the blinding of the eel path at the time of forming a coat layer with many amounts 
of coats at once can be controlled. 



[Translation done.] 
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[Drawing 1] 
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PROBLEM TO BE SOLVED: To suppress clogging of cell passages when 
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